TITLE OF THE INVENTION 



APPARATUS INCLUDING REUSABLE UNIT 
AND SYSTEM FOR MANAGING THE SAME 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an apparatus 
including a reusable unit which is recoverable from the 
marketed products (apparatuses) for recycling, and to a 
management system adapted for quality control over the 
apparatus . 

Description of Related Art 

It has recently become desirous, in respect of 
effective use of resources and in consideration of 
environment, to recover and reclaim marketed products 
(apparatuses) to reuse, at a certain rate, materials used 
for the products. 

Some of such products include a component unit 
which has a service life much longer than that of the 
product. In such a case, it not only mitigates an 
adverse effect on the environment but is also 
advantageous in terms of recycling efficiency to reuse 
the component unit in a state of retaining an added value 
for the product. 

However, even if it is assured that such a unit 
having a long service life is reusable within a product 
(apparatus) after an enduring service under severe 
environmental conditions, it is desirous but has been 
impossible to find how severe service conditions the unit 
has undergone within the recovered product. 

In other words, a product (apparatus) containing 
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such a component unit therein might have been either 
used, for example, in a well air-conditioned environment 
or used all day long under scorching heat" of the sun, 
until the end of its service life. However, it has been 
hardly possible to simply examine the used component unit 
for latent deterioration in a nondestructive manner 
before it is recycled for reuse in another product after 
its previous service. 

BRIEF SUMMARY OF THE INVENTION 

In view of the above-stated problem, an object 
of the invention is to provide an apparatus including a 
unit which is recoverable and reusable after use, the 
apparatus comprising an environmental history indicator 
member disposed inside the unit or adjacent to the unit, 
the environmental history indicator member having a 
property variable according to an environmental history 
of use of the apparatus and being arranged not to 
participate in any functions of the apparatus during use 
of the apparatus. 

Accordingly, when the apparatus is recovered 
after the end of service life thereof, the environmental 
history indicator member makes it possible to find what 
kinds of environment the unit has undergone so far within 
the apparatus, by measuring the deteriorated state of the 
property of the environmental history indicator member, 
i.e., finding how the property has deteriorated, with an 
inspection device or the like. Therefore, the unit can 
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be accurately decided to be reusable or to be not 
reusable (for example, sending the unit to a material- 
based classifying recycling process) . Thus, the 
environmental history indicator member permits a 
management system to be simply and efficiently arranged 
for recovering and reusing the unit contained in the 
apparatus . 

The above and other objects and features of the 
invention will become apparent from the following 
detailed description of a preferred embodiment thereof 
taken in connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

Fig. 1 is a diagram showing in outline the 
arrangement of an image reading apparatus, in a state 
obtained at the time of shipment thereof, according to an 
embodiment of the invention. 

Fig. 2 is a schematic diagram for explaining 
different environmental histories of the same image 
reading apparatus and the arrangement of a recovering and 
reusing management system according to the embodiment of 
the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, a preferred embodiment of the 
invention will be described in detail with reference to 

the drawings. 

Fig. 1 is a diagram showing in outline the 
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arrangement of an image reading apparatus, in a state 
obtained at the time of shipment thereof, according to 
the embodiment of the invention. In Fig. 1, reference 
numeral 3 denotes a body of the image reading apparatus. 
Inside the apparatus body 3, there is mounted a lens unit 
1 forming an optical system for reading images. The lens 
unit 1 is arranged to be driven relative to an object of 
reading in the direction of scanning or sub-scanning by a 
driving mechanism (not shown) mounted inside the 
apparatus body 3. An image of the reading object is 
formed through the lens unit 1 on an image sensor 4, such 
as a CCD or the like, which photoelect rically converts 
the image into an image signal. The image signal thus 
obtained at the image sensor 4 is stored into a memory 
(not shown) or the like. 

Here, the lens unit 1 excels in durability 
against a high-temperature and high-humidity environment, 
as compared with the above driving mechanism, the image 
sensor 4, etc. Therefore, the individual service life of 
the lens unit 1 is longer than the service life of the 
whole image reading apparatus. Further, the lens unit 1 
has a high added value. The lens unit 1 is one of such 
units that are ideal for reuse by recovering them from 
the image reading apparatus after the end of the service 
life of the image reading apparatus. 

Therefore, in the case of the present 
embodiment, in the vicinity of the lens unit 1 inside the 
apparatus body 3, there is detachably mounted, on the 
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apparatus body 3, an environmental history indicator 
member 2 which does not participate directly in the image 
reading function of the image reading apparatus. 
Incidentally, the environmental history indicator member 
2 may be disposed inside the lens unit 1. 

A glass material to be used for the lens unit 1 
is of such a property that causes a phenomenon called 
tarnish f in which some component substance of the 
material comes to precipitate on the surface of the 
material when the material has been left under a high 
temperature and a high humidity over a considerably long 
period of time. 

In such a case, the service life of the lens 
unit to be reused is affected by the high-temperature and 
high-humidity environment. Therefore, the environmental 
history indicator member 2 is made of a very small 
material which is of such a property that deteriorates 
under a high temperature and a high humidity and permits 
detection of the degree of deterioration without 
difficulty . 

More specifically, the environmental history 
indicator member 2 is made of a material selected from 
the group of materials including color glass which 
presents a cyanic color and contains a copper phosphate, 
an ND filter or a gelatin color filter which is 
relatively weak in a tarnishing environment, and optical 
glass which has a refractive index of 1.6 to 1.65 or 
thereabout and an Abbe number of 60 or thereabout. 
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Further, the deterioration resisting power of 
the environmental history indicator member 2 as against a 
high-temperature and high-humidity environment is 
preferably equal to or less than that of the lens unit 1 
when they are left in the same environment. 

Thus, in the present embodiment , the 
environmental history indicator member 2 is thus made of 
such a material that is usually not used in designing a 
unit and is arranged either singly or in a stepwise 
manner . 

Fig. 2 schematically shows a recovering and 
reusing management system for the image reading apparatus 
arranged as described above. 

Referring to Fig. 2, an environment A represents 
a case where the image reading apparatus has been used 
always at a well air-conditioned office. Another 
environment B represents a case where the image reading 
apparatus has been used at an office without air 
conditioning in the daytime in a tropical region. 

When these image reading apparatuses which have 
been used in such different environments are recovered 
and sent to a recovery factory, both of the lens units 1 
mounted on the recovered apparatuses satisfy a required 
rate of performance. However, the lens unit 1 of the 
apparatus which has been used in the environment B has a 
high rate of latent damage while that of the one used in 
the environment A shows no change from a state obtained 
before it was put in service. 
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In order to perform accurate quality control 
over such differences in damage rate, the environmental 
history indicator member 2, which has been formed 
beforehand in such a shape as to match with an inspection 
device 5, is removed from the body 3 of the recovered 
apparatus to examine, with the inspection device 5, any 
changes in property of the environmental history 
indicator member 2. 

In this instance, since a transmission factor of 
light transmitting property of the environmental history 
indicator member 2 has been lowered by a tarnished state 
thereof, the rate of damage can be easily judged from the 
level of a signal obtained by applying light from a light 
projector 6 to the environmental history indicator member 
2 and receiving light through the environmental history 
indicator member 2 with a light receiver 7. 

If the transmission factor of the environmental 
history indicator member 2 is found by the inspection 
device 5 to be considerably larger than a predetermined 
value which suggests a tarnished state of the lens unit 
1, the lens unit 1 is judged to remain sufficiently 
undamaged to be reused as it is for a new product of the 
image reading apparatus. With the lens unit 1 thus 
reused, the same environmental history indicator member 2 
which has been subjected to the transmission factor 
measuring inspection is also mounted on the new apparatus 
together with the lens unit 1. 

If the transmission factor of the environmental 
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history indicator member 2 is found to be close to the 
above-stated predetermined value, the lens unit 1 is 
overhauled and cleansed and is then reassembled to be 
reused for a new product of the image reading apparatus. 
With the lens unit 1 thus reused, the same environmental 
history indicator member 2 which has been subjected to 
the transmission factor measuring inspection is also 
mounted on the new apparatus together with the lens unit 
1. 

Further, if the transmission factor of the 
environmental history indicator member 2 is found to be 
considerably smaller than the above-stated predetermined 
value, for example, due to the fact that the lens unit 1 
has been recovered and reused a number of times, the lens 
unit 1 is considered to have been so damaged that it is 
no longer reusable. In such a case, the lens unit 1 is 
disassembled and sent to a recycling process arranged to 
be performed on the level of original state of materials. 

According to the arrangement of the embodiment 
of the invention described above, a deteriorated state of 
property of the environmental history indicator member 2 
is measured by means of the inspection device 5. By this 
inspection method, it is possible to find in what kind of 
environment the lens unit 1 has been used within the 
apparatus recovered. A decision then can be accurately 
made as to whether or not the lens unit 1 can be reused. 
Therefore, a recovering and reusing management system for 
the lens unit 1 can be simply and efficiently arranged. 
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In the case of the embodiment described above, 
the invention is applied to a recovering and reusing 
management system for a lens unit mounted on an image 
reading apparatus. However, the invention is applicable 
also to a recovering and reusing management system for 
other apparatuses having lens units, such as a photo 
printer, a video camera, etc. 

Further, while the invention is applied for the 
reuse of a lens unit, the object unit for reuse may be 
other than the lens unit. 

For example, in a case where the object unit for 
reuse is made of an elastic material, a low-temperature 
and dry environment tends to deteriorate the material. 
In such a case, a natural rubber material the elasticity 
of which is more apt to deteriorate than that of the 
object unit for reuse is arranged to be used as the 
environmental history indicator member and to be 
subjected to a stress test of an inspection process in 
accordance with the invention. 

In a case where the object unit for reuse is 
made of a metal, a material which is more readily 
oxidized and rusted than the object unit for reuse is 
used as the environmental history indicator member 
according to the invention. More specifically, an 
efflorescent material is used for the environmental 
history indicator member in a case where the object unit 
for reuse is vulnerable only to a low moisture 
environment. A deliquescent material is used for the 
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environmental history indicator member in a case where 
the object unit for use is vulnerable only to a high 
moisture environment . 

Further, in a case where the service life of the 
object unit for reuse tends to be affected by an exposure 
to ultraviolet radiation of sunlight or the like, a 
pigment which is apt to be caused to fade by ultraviolet 
rays may be used for making the environmental history 
indicator member. In a case where there are a plurality 
of service life determining factors, a plurality of 
environmental history indicator members are selected and 
used according to the kinds of such environmental 
factors . 

According to the invention, as described above, 
an environmental history indicator member which does not 
participate in the functions of the apparatus and has 
such a property that varies or deteriorates according to 
the environmental history of service of the apparatus is 
used, and the state of deterioration in property of the 
environmental history indicator member is measured with 
an inspection device. Accordingly, it is possible to 
find what kind of environment the unit has undergone so 
far inside the apparatus recovered. Thus, the unit can 
be accurately decided to be reusable or to be no longer 
reusable. A recovering and reusing management system, 
therefore, can be simply and efficiently arranged for 
recovering and reuse of the unit. 
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